Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



ZYMOTIC DISEASES IN' CHICAGO. 



SANITARY EXHIBIT 



ILLINOIS STATE BOABD OF lALTE 



World's Columbian Exposition, 



-1893. 



BFBINOFIELD, ILL.: 
. W. BOXXBB, BllTB Fbinteb ahd Bihdex. 
1893. 



:» 






ILLINOIS STATE BOARD OF HEALTH. 



Members and Oncers, 18U2: 
W. A. Haskell, M. D., Alton, Preeident. 
R. LcDLAM, M. D., Chicago. 

A. L. Glare, M. D., Elgin, Treasurer. 

B. M.' Griffith, M. D., Springfield. 
W. R. Mackenzie, M. D.,SChester. 
D. H. Williams, M. D., Chicago. 

F. W. Reilly, M. D., Chicago, Seentarj. 

Members and Omcers, 1893: 
William E, Qdinb, M, D,, Chicago, PrsBideat. 
John A. Vinc;ent, M. D., Springfield. 
George Thilo, M. D., Chicago. 
B. M. Griffith, M. D., Springfield, Treasurer. 
Sabah Haukett Stevenson, M. D., Chicago. 
James B. McFatrich, M. D,, Chicago. 
Julius Kohl, M. D., Belleville. 
J. W. Scott, M. D., Chicago, Secretarj. 



93 Zi- 



was not. At the time of the Centennial Eitliitiition there was mudi 
cotDDlaint of the sanitary condition of Philadelphia. Physicians can te»- 
titr that numerous cases of typhoid fever which came under their obser- 
vation in 1876 appeared to be plainly traceable to infection received in 
Philadelphia." 

The ^Bt of the paper conBiats of sundry tables and extracts 
from the official reports of the health departments of Chicaj^, 
Philadelphia, Boston, New York and London, between 1870 
and 1891, ehowiaK the relative prevalence of typhoid fever in 
those cities as indicated by the official returuB of deaths from 
that disease. Based upon these official data the following con- 
clusion is arrived at by the writers : 

"In the city of Chicago there has been for many years a large amount 
of typhoid fever. It was abundant, for example, Id 1872, in ISSl, in 188& 
and in 1886. Between 1886 and 1890, however, it was less common; bat In 
1890, the death-rate from typhoid fever suddenly arose to a height almost 
esactly the same aa that reached by Philadelphia in 1876, namely, to 9.16 
deaths per 10,000 of inhabitants and 4.16 per cent, of all deaths which oc- 
curred in that year. In other words, typhoid fever prevailed as extensively 
in Chicago in 1890 as' in Philadelphia in 1876. The actual number of 
deaths in Chicago in 1890 from typhoid fever was 1,008. Remarkable as 
these figures were they proved to be only the prelude to others still more 
remarkable in 1891. During the year just ended Chicago has reported 
1,997 deaths from typhoid fever, giving the prodigious death-rat« for this 
disease of 16.64 per 10,000 of population and a percentage of all deaths of 
7.19. In the month of May alone there were in Chic^o 408 deaths from 
typhoid fever, or very nearly one-half as many as in the whole state of 
Massacbnsetts durim the entire twelve months of l&dO, and very nearly 
two-thirds as many as in London, with more than 4,000,000 people, during 
the whole of the previous year. In the single month of May, 1891, there 
were more deaths from this disease in the city of Chicago than in the 
city of Sew York during the whole twelve months of 1888, or 1889, or 
1890, or 1891. In 1891 there were 385 more deaths from typhoid fever in 
Chlc^o than are reported by the State Board of Health for the previous 
year in the whole State of New York, with five times the population; 
and nearly 1,400 more deaths than in London, with three and a half times 
the population of Chic^o." • 

" The writers add : 

"It does not seem probable that these extraordinary figures can be sur- 
Iiassed or even maintained in 1892 or 1893, but as an indication of the 
sanitary condition of Chicago they must be a source of anxiety to its citi- 
zens, as they certainly are a menance to the sanitary success of th& 
World's Pair." 
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At a conference* called by the Secretary, February 10, 1892, 
the foregoing faete were presented, and in commenting upon 
Sedgwick and Hazan's diagram — which is here reproduced— Dr. 
Keilly briefly traced the connection between the variations of 
typhoid-fever incidence and the drainage of the Chicago river 
into the Ulinoie and Michigan canal. 

The first marked ascent of the Chicago black line, as shown 
on the diagjam, is in 1872, the year following the great fire, 
with its consequent overcrowding from the destruction of homes 
and the access of thousands engaged in rebuilding. Typhoid 
fever was brought into the city by these thousands and found 
favorable conditions for its spread. These conditions, however, 
■were only temporary, and the effect of the deepening of the 
Illinois and Michigan canal— completed in 1871, and by which 
the sewage contents of the river for a time flowed by gravity 
down the Illinois valley — was manifested in a general reduction 
of the death-rate and markedly of that from typhoid fever, as 
shown by the descending linCj which reached its lowest point in 

1880. From this lowest point the line again abruptly rises in 

1881, and this ascent is due to the character Of the precipita- 
tion in the winter of 1880-81, when it was unusually light, and 
dnring the year 1881, when it was unusually heavy. In Novem- 
ber and December, 1880, and in January, 1881, there was only 
about one-third the usual precipitation, but February, 1881, 
was very wet, there being more than double the average amount 
of snow and rain, and a sudden thaw , flushed the sewage out 
into the lake. The flushings of the river into the lake were re- 
peated in June, September, October and November of this year. 
Dp to this time the flow from the Chicago river into the canal 

*At tbia conterenoe, whlob was held on Tuesday, February 16th. 1892, In the Mayor's of- 
floe. City Hali, Chicago, there were present— 

Uonloipal A.u1horltiaBi Hempstead Washburne, Mayoir: Dr. Jobn D. Ware, Commis- 
sioner of Health : J. Frank Aldrich. Commissioner of PabUa Works : H. N. May, City Comp- 
trollar; J. C. Clarke. City Enidueer; Prof. Walter S. Haines, Oily Chemist. 

Sanitary nislrlot Officlais: J. J. Altpater, L. E. Cooley, B. A. Eckhardt, A. P. Giimore 
and Frank Wenter, Trustees, and A. A. Goodrich. Attorney ol the DIstiiot. 

Illinois aod Uisbigao Caaal: Jobn C. Ames, Louis Hutt and C. E. Bnively, Commis- 
sioners, and Saperlntendent Layton. 

Newspaper Bopresentatiyes; William Penn Hizon, Inter Ooean; Carter H. Harrison, 
Times; 0. A. Dennis, Daily News; Washing:! on He sing, BtuCs Zeltunt;; Ellas Colbert. Tri- 
bune; i. B. Dnnlop, Mall; H. Wilkinson, Oloba: R. Hlchaells, Frele Fresae. 

Dr. John H. Eauch, Sanitary Counsel, and D-, F. W. Rellly, Secretary, repreBented the 
BliTB BOi.BD OF Hbalts. 



had been entirely by gravity and the cnfctinp; of the OgdeD- 
Wentworth ditch had turned into the canal the waters of the 
Dee Plaines, impeded only for a short time by a dam, which 
Boon became useless. The heavy rains absorbed the entire ca- 
pacity of the canal and the Chicago river flowed out into the 
lake during most of the year. The rise, culminating in 1885, 
was due to similar causes — a two-thirds rainfall in July was 
followed by nearly tour times the usual quantity in August. 
Almost six inches fell August 2, and the contents of the South 
Fork and of both branches of the river were whirled out into 
the lake, while the canal was carrying off the surface drainage. 

Since 1888 there has been a constantly diminishing removal 
of the sewage by way of the canaV and this, added to the phe- 
nomenally low lake level of 1890-91, which has tended to drain 
the river into the lake, has produced frequent pollution, of the 
water supply. It hardly needs the test tube or the microscope 
to demonstrate this pollution, the evidence of the senses is 
sufficient. 

In concluding his remarks, Dr.. Beilly said : 

"Such remedy as is feasible pendlog tbe completion of the work of the 
Sanitary District has been repeatedly pointed out by City Engineer Ches* 
trough, by committees of the Citizens' Association, by the Health Depart- 
ment of the city and by my predecessor in the Secretary's office of the 
State Board of Health, Dr. John H. Baucb. Id his latest offlcial com- 
munication on the subject, addressed to the mayor and city council of 
Chicago, November 27, 1889, Dr. Bauch said: 

'"Owing to the increased quantity of sewage that empties into the 
Chicago river, and the small amount removed by the Bridgeport pumps, 
the river during the last season was as offensive as at any time before 
the deep cut in the canal was made and, in fact, as at any lime in the 
history of the city. Hot only Is the river a nuisance in its present con- 
dition, but it is a positive sourc« of danger to the'health of tbe citizens 
of Chioago, which will increase with its growth in population. Tbe 
sanitary interests of Chicago and the communities in the Des Plaines 
and Illinois valleys imperatively demand that the sewage of Chicago, 
pumped into the canal, shall be diluted on the minimum, scale of 14,000 
cubic feet ner minute for every 100,000 people who drain into the Chicago 
river. In winter, when oxidation is retarded by ice formations, shutting 
out light and air, by low temperature and by impeded motion, a greater 
rather than a less quantity should be pumped. This is not surmise. It 
Is absolute certainty, fully proved by careful investigations and recent 
analyses. As a matter of fact, the average quantity pumped during the 
period covered by the analyses referred to did not exceed 45,000 cubic feet 



a mioute duriog tbe summer of 18SS, nor was it more than 38,000 cubic 
feet a minute during the winter of 1888-89. The iarger quantity is less 
than one-haif the minimum dilution now necessary to prevent nuisance in 
the river and at Joliet. The sanitary interests of Chicago require the in- 
^crease of pumping to at least 120,000 cubic feet a minute at this time. 
With comparatively small outlay the canal can be made to carry 100.000 
cubic feet a minute, though probably one or two bridges would have to 
be raised. 

"With the sewage of more than 800,000 people already dischai^ing into 
the Chicago rivet, the minimum dilution above specified, 14,000 cubic feet 
a minute to the 100,000 of people, requires at the present time that at least 
120,000 cubic feet a minute he pumped. The heavy rainfall of July 27th 
and 28th, 1880, of over four inches, carried the accumulated sewage beyond 
tbe crib and polluted the water supply. Had it not been for the notice 
given to boil the water before using, and tbe remarkably low and equable 
temperature for more 'than a month after this heavy rainfall, the influence 
'Of this pollution of tbe water would have been much more marked upon 
health and life than it was. Under certain circumstances two inches of 
lainCall in tvfenty-four hours in this city is a menace to its water supply. 
Spring freshets or a rainfall in one day of three Inches with the present 
pumping capacity always pollute the water. As compared with the beue- 
dts to be derived from tbis work of dilution and removal of the sewage, 
the cost ot this temporary uodertakiug should cause no hesitation. It is 
tbta a matter of the most vital importance and' an absolute sanitary 
necessity that provision he made for pumping tbe amount of water men- 
tioned, and this provision should he made without delay. The conditions 
that obtain are a constant menace to the health of the people. Delay in 
this matter by those in authority, so far as the people of Chicago are 
concerned, is simply criminal and, as regards the adjoining communities 
that are Imposed upon hy this nuisance. It is an outrage." 

Dr. Reilly added that this communicatioo — almost prophetic 
in view of the developments since it was written in November, 
18a9 — was endorsed by the State Board of Health and its 
transmission to the mayor and city council was authorized by 
the Board. "It expresses the views of the Boaed at the present 
time as to what should be done, and, while recognizing the 
Dnusual demands upon the present city administration, the 
Board urges that the remedy of the insanitary conditions which 
threaten the lives of the citazens and the success ot the World's 
Fair is an imperative necessity." 

Nothing of practical value resulted from this conference, and 
the further investigation of typhoid-fever prevalence was resumed 
in an attempt to distribute on a map of the city the deaths 
irom this disease during the previous year, with the object of 
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securing a graphic presentation of the relations between local- 
ity, population, water supply, sewerage, etc., and the greater 
or lesser prevalence of the disease. Through the influence . of 
the Hon. L. E. Cooley, one of the trustees of the Sanitary Dis- 
trict, this work viaa undertaken by the Engineering Departmetit 
of the District, under the personal supervision of Mr. Thos. T, 
Johnston, First Principal Assistant Engineer. To the intelligent 
interest pf Messrs. Cooley and Johnston, the single map, origi- 
nally projected by the Secretary, has been developed into a- 
suite of eleven (11) maps and twenty (^0) diagrams, forming 
an exhaustive sanitary exhibit of Chicago with reference to the 
prevalence and causation not only of typhoid fever, but of the 
zymotic or preventable diseases generally. 

Except the map or chart of the Chicago watershed, thes& 
maps are of uniform size, measuring 44 by 76 inches, on ~a 
scale of three inches to the mile, and show the boundaries of 
the wards and of each city block. In addition to the usual 
ward boundaries, the area of the city is divided on these maps ■■ 
into sixteen assumed sections or districts, indicated by red 
boundary lines and numbers. These districts are based, in a 
general way, upon conditions of population, occupancy, etc., 
and may be thus described: 

District Ko. ]. Mainly a tbicklj settled residence district of tbe 
wealtbter classes; generally high grouDd, well drained and long settled. 
Boundaries; North, Fullerton; south, Chestnut, Division, ; Centre, the 
river; east, the lake; west, State, Wells, Sedgwick, Larrabee. 

Dist. No, 2. Mainly working people of mixed classes; thickly settled; 
'ong occupied; well drained; ground medium height. Boundaries: North, 
Fullerton, Centre, Division, Cbestnut; south, the river; east, Slate, Wells, 
Sedgwick, Larrabee; west, the river. 

Dist. No. 3. Mainly working people of factory class; thinly settled, new 
population, high ground, partly drained. Boundaries: North. Grac^land; 
south, Fullerton, the river; east, Clark; west. Western, the river. 

Dist. No. 4. Mainly a thinly settled residence district, of the wealthier 
classes and of semi-suburban character. Newly settled; ground rolling — 
high and low— drainage partly developed, but good. Boundaries: North, 
Church road: south, Graceland, Clark, Fiillerion; oast, the lake: west, 
Clark, Western. 

Dist, No. 5. Nainly working people of mixed classes; thickly settled; 
long populated but of rapid growth !u last decade; high, ground, well 
drained generally. Boundaries: North, Belmont, the river; south, Lake^ 
Einzie, Division; east, the river; west, May, Eobey, Kedzie. 
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Dlst.: IITo. 6. A mixed population, largely male. Boardiog houses, slums, 
•.\ wholesale bouses. Ground medium belgbt, long settled, drainage complete. 
Boundaries: North, Lalie; south. Van Buren; east the river; west. Centre, 
Ann. 

Dist. No, 7. Mainly residence district, of middle or wealthier classes. 

-Neither thickly nor thinly settled. Ground high; newly settled in the 

^ main; drainage partly complete. Boundaries: North, Division, Einzie; 

south, C, B. & Q. R. R., Taylor; east, Robey, May, Ann, Centre, Ashland; 

-^ , west, Fortieth. 

Dist. No. 8. Mainly working people, in large part connected with lum- 
ber industry. Thickly settled; ground low or filled up in recent years; 
drainage mainly complete. Rapid growth in recent years. Boundaries; 
■ "North, d, B. & Q. R. R., Taylor, Van Buren; south, I. & M. canal, the 
river; east, I. & M. canal, the river; west, Centre, Ashland, C, B, & Q. 
.^ ^ R., Fortieth. 

rfist. No. 9. Business district; hotels, large buildings; long settledj but 
of some growth in recent years; ground level and drainage complete. 
Boundaries: North, the river; south. Twelfth; east, the lake; west, the river. 

Dist^No. 10. Mainly boarding houses of the better class, railroad yards; 
jrround medium height, well drained. Boundaries: North, twelfth; south, 
Sixteenth, Twenty-sixth; east, the lake; west, Clark, the river. 

Dist. No. 11, Somewhat mixed, thickly settled residence district, but 
mainly of the wealthier classes; high ground, well drained; north end long 
settled, south end recently. Boundaries: North, Twenty-sixth, the lake;- 
south, Fifty-flfth, Thirty-ninth; east, the lake; west, Clark, State. 

Dist. No. 12. Mainly working people of mixed classes; thickly settled; 
ground medium height; long settled and well drained. Boundaries: North, 
Sixteenth, the river, I. & M. canal; south. Thirty-third; east, Clark; west, 
the river. 

Dist. No. 13. Working people, mainly occupied about stock yards and 
packing houses, alsff about railroad yards. The Union Stock Yards and 
the large meat packing houses are central in this district; ground tends 
to be low, partially drained; settled comparatively recently and of rapid 
growth. Boundaries: North, Thirty-ninth, Thirty-third: south. Fifty-fifth: 
south. Eighty -seventh; east, Stony Island avenue; west. Western avenue. 

Dist, No. 14. Scattered and mixed population, probably half of the 
wealthlerclasses; ground generally low and drainage imperfect. Boundaries: 
North, 55th; south, 87th; east, Stony Island Avenue; west, Western Avenue. 

Dist. No. 15. Mainly working people employed In the iron and other 
industries at South Chicago; ground low; newly settled: partly drained. 
Boundaries: North, 67th, the lake: south, C. & W. I. Ey., 114tb: east, the 
lake, State line; west, Stony Island Avenue, C. & W. I. By. 

Dist. No. 16. Pullman district, mainly of tne tieiter class of working 

people, largely interested in Pullman car works: ground high; well drained 

In a notable degree; rapid growth, comparatively recent settlement. 

'^ Boundaries: North, 95th; south. Lake Calumet, 119th: east. Stony Island 

Avenue, Lake Caiumet; west. State Street. 
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Districts Nos. 8. 12 and 13, embracing the reKion about the 
^tock Yards, the South Pork and Bridgeport, are subdivided by- 
yellow lines and numbers into nine sub-diatricts, as follows: 

District No. 8 into Sub-Districts Nos. 17 and 25. 

District No. 12 into Sub-District No. 18 and parts of Nob. 19 and 20. 

District No. 13 into Hub-Districts Nos. 21, 22, 23 and 24, and p^rts of 
Nos. la and 20. 

These Sub-Districts have been made for the further study of 
variations in zymotic death-rates as affected by the special in- 
sanitary conditions of the regions above specified. 

In the margin of each ot the six mortaUty maps, are explana- 
tory notes and tables of the typhoid and other zymotic death- 
rates per 1,000 in each District and Sub-District. 

Mortality Map No. 1, shows the locality of each death from 
typhoid fever, during the year IBiJO, by a red dot on the city 
block where it occurred. The data were obtained from the 
records of the City Health Department, the County Hospital 
and other institutions— the street and number at which each 
fatal case occurred or from which a fatal case was removed to 
the County Hospital or other institution being noted. 

Maps Nos. 2 and 3 set forth similar information as to typhoid 
fever mortality during the years 1891 and, 1892 respectively. 

Other zymotic or preventable diseases have been grouped into 
three classes — 1. Miasmatic, embracing diphtheria, cerebro- 
spinal fever, scarlet fever, measles. 2. Diarrhreal, embracing 
•diarrh<£a, dysentery, cholera morbus, cholera infantum, 3. Ma- 
larial, embracing intermittent, remittent, pernicious and other 
fevers of malaria. The number and locality of deaths from each 
of these groups of diseases and for each of the years, 1890, 
1891 and 1892, are indicated on Mortality Maps Nos, 4, 5 and 
'6, in a manner similar to that of the typhoid-fever maps — a 
red dot indicating a death from one of the miasmauc group, a 
green dot, a death from one o! the diarrhoeal group, and a 
blue dot, a death from one ot the malarial group. 

Map No, 7 is a triplicate population map, showing the popu- 
lation and its distribution in 1880, its growth and distribution 
in 1886 and in 1892 respectively. For obvious reasons this is 
-one of the most useful and important maps of the series and a 
^corresponding amount of painstaking labor has been bestowed 
iihereoD. 
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In order to determine deatk rates, the population of the com- 
munity, or parts of the community in which any set of deathe 
has occurred, must be known. In the case of Chicago it happens, 
fortunately, that census returns in minute detail are available, 
and, therefore, it has been practicable to make somewhat novel 
death-rate determinations in various parts of the city and ac- 
cording to different clasees of population— these latter the bases 
of the "Assumed Districts." 

The census returns, National and school, for the three periods 
selected, have been the basis of compilation. A map on a large 
scale was taken for each period and the boundaries of, and num- 
ber of people in, each enumeration district were marked thereon. 
The population in each district was then represented on Map 
No. 7 by a dot, as shown. Each dot represents 500 people. 
It is, of course, possible that an error of 250 may be shown in 
any particular enumeration district, the error being thrown 
into an adjoining district. Any area, however, that it may be 
useful to consider in the investigation contains a number of 
enumeration districts, so that the error becomes quite small. 
Moreover, it cannot exceed 250 in any area that it would be 
profitable to investigate. 

On this map the black dote show the population of Chicago 
and its distribution in 1880, The green dots show the increase 
and the distribution of the increase between 1880 and 1886, 
and the black and green dots together show the aggr^ate 
population in 1886. Similarly the red dots show the increase 
and its distribution between 1836 and 1892, and the aggre- 
gate of all the dots shows the aggregate population in 1892. 

For the purpose of computing death-rates from the zymotic 
diseases in 1890 and in 1891 similar data were used, but these 
are not charted on No. 7, 

The death rate data thus graphically presented on Maps Nos. 
1-7, show conclusively that the manner in which people live or 
have to live is the most potent element governing mortality 
among them due to the diseases under consideration. It is only 
by comparing the death rates among similar classes that special 
causes for the virulence of the diseases may be determined. 

Perhaps the best measure in this case of the manner in which 
people live is derived from the density of population. During 
his connection with the Chicago Drainage and "Water Supply 
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GommiBsion, Mr. Johnston made Bome study of population 
densities and incidentally compiled the following table showing 
the relation between the character of populations and the areaa 
upon which they live. 

Normal Densities of popalation for Chicago, Recording to occu- 
pation. Per acre and per square mile; also thousands oi 
people per qaatter of square mile. 



Population per 



Character o( population. 



11,20 
12. SO 



8S,«M 



FannlDK, luiaber yards, dock region and almilar 

character 

OardenlDg. 

f Village suburb 

^ViUaee 

Suburban— thinly settled. 

Suburban— ft veraee 

Dense oil; suburban— first- class residenaes — 
central buelneBS eeetloiis 

HanuraoturlnK dlstrli^t— agricultural worliR— oar 
shopB, planlDK mills- thinly settled resldenoe 

Densely settled Hne resiiienoe qufirtor^eiton'd- 

olass suburban population 

I Besldence dlstrlot— mlddle-olaBS people 

Densely se tUad rasidenoe district 

Boarding house district— aeml-bDslaesB streets 
likeHalBted 

Laboring class city population, densely settled . 

UannlaoturlnB— as at FuUman— population needs 
~ iiiuoh ground to work on as to live ou 



Using this table in connection with the Population Map (No, 
7) some conclusion may be drawn as to the character of people 
in any particular neighborhood. Studied in connection with 
death rate, population density will readily be seen to be a 
measure of mortality. People should not be allowed to live so 
■thickly settled as in some quarters, if there be any way to 
prevent it. In 1884 Chicago had 153 acres in the 18th ward 
which had a population of 22,164 — a density of 144 per acre. 
This area is now in the 23d ward. See District No, 2 on maps 
and diagrams. 
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Map No. 8 illustrates the water-supply system of CticaKO , It 
bas been compiled from the city records and shows the main 
distributing pipes, the pumpia^ stations, the points in Lake 
Michigan at which water is taken and the location and dimen- 
sions of the water intakes. Diaigram No. 1 is a detail of this 
map and shows the arrangement of the water-tunnel intakes 
at the North Side pumping station. 

Maps Nos. 9 and 10 depict the sewer system and contours of 
the site of Chicago, respectively, and are essentially self-explana- 
tory, as is also the chart of the Chicago water-shed. 

The most interesting and significant feature of the Contour 
Map pertains to the central part of the city, where the original 
level of the ground is\ below the IS-ft. contour. By far the 
larger part of this area is what may be called made ground- 
much of it being "made" of garbage. The filling or making of 
it has extended over a long series of years and has progressed 
in a direction radial from the heart of the city. The larger 
area of recent filling probably lies in a direction northeast from 
the Bridgeport pumping station, though much of it is found in 
the vicinity of Milwaukee avenue. 

Death-rate diagrams 2 to 18, inclusive, represent graphically 
the manner in which death-rates vary in difierent parte of the 
city and among different classes of the population. These dia- 
grams have been projected from the mortality maps to which 
they refer and their data are embodied in the appended tables 
(Nqs. 2, 3 and 4). Two general conclusions may be drawn 
from a comparative study of these diagrams and their related 
maps: 1. That there is a persistent excess of typhoid-fever 
deaths north of the main river in all three years, 1890, 1891, 
1892 — comparing similar classes of population north and south 
of the river. It is the section mainly supplied during these 
years with water from the North Shore inlet. 2. That there is 
a persistent excess of diarrhtBal and miasmatic deaths in the 
re^on to which the South fork of the Chicago river and the 
Bridgeport pumping station are central. This is the region of 
densest filth. 

Diagrams 19 and 20 show two typical instances of lake pol- 
lution on the dates given in each, when the disgusting contents 
of the river cesspool went directly into the water-supply intakes. 
The first (No. 19) in February, 1887, shows the boundaries of 
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the flaid filth off the mouth of the river on several days and 
shows how and where it entered at the two-mrle crib. It also 
shows the disposition and movement of the sewage with refer- 
ence to the currents existing on those dftya. The second (No. 
a^O) in May, 1892, shows the disposition and movement of the 
black fluid under the influence of a different set of currents — 
the Hyde Park tunnel this time taking the radical pollution. 
During this latter period, May and June, 1892, there was an 
almost incessant flow of storm-water sewage into the lake, 
swashed back and forth in front of the city by varying cur- 
rents, and menacing, if not actnally polluting, the whole water 
supply of Chicago. 

Although the data set forth in these maps and diagrams have 
been studied only in the most general way, certain funda- 
mental tabular statements have been prepared which form the 
basis of the propositions and deductions with which this 
pamphlet closes. 

The more important of the tabular statements are here given: 

Tabi>k No. 1. — DistiibutioD of Population drained in and about 
Chicago and location of Drainage— 1880, 1890, 1892. 



Population dcalnlnginto— 


1886. 


1890. 


1892. 


I Above Fullerton Aveone 

North Branch.. J , ^ . 


20.60* 
203.1100 

62,000 

4,5MI 

366,000 

67,600 


66 

7 
SE3 

70 


000 

SOO 
000 
500 


73 
86 

401 

84 


000 




non 


•"'"=""'"'■■■ {»..„. Bid. 






rofl 


"•°"'"'""'^l„.,|,8,d. 










32.500 
4!l.«00 


£62 
El 


000 
500 
50« 


995 
61 








South Fork.... .-^ 










697,000 
6,000 
CT.600 
27,000 


1,007 
90 


000 
600 
BOO 

m 


1,194 
103 






■-OB 




■■00 












796,600 


I.ISB 
46 


coo 


1.380 
K8 




City population outside Sanitary DlBtrlct, Inoludiog 












704,000 





















Table No 2 — Population, Namber of Deatlm and 

per 1,000 by Wards for 1890, 1S91, 1892. 
1890. 




Wu». 


Tyfhoid: 


UiuiuTia* 


DUBBH(EU..t 


M^l^, 


So. PopolatloD. 


No. 


Bate. 
Per 1000. 


No. 


Bate 
Pec 1000. 


No. 


^Bate 

Per 1000. 


So. 


pK.. 


I «.8B7 


8 


0,18 


~^ 


0.27 


21 


0.47 




•.03 


i 39.66S 


7 


0.23 


16 




52 


17 




66 






07 


3 89.611 


11 


0.36 


28 




92 


14 




46 






07 


i 


31 


34» 


13 


0.38 


19 




Gl 


19 




61 






1« 


6 


M 


64S 


' 31 


0.76 


63 




S3 


69 




7» 






07 


G 


4fi 


m 


37 


0.60 


70 




56 


131 




90 






13 


7 


46 


6(>» 


22 


0.48 


44 




9« 


68 




27 






04 


8 


36 


519 


21 


0,68 


12 




15 


67 




S3 






06 


S 


41 


441 


39 


0.72 


49 




96 


89 


2. IS 






01 


» 


4a 


m 


26 


0.61 


64 




26 


96 


8.24 






09 


11 


37 


183 


16 


0.49 


19 




51 


22 


0.59 






08 


12 


62 


127 


17 


0.33 


41 




79 


40 


0.77 






N 


K 


37 


501 


36 


0.69 


23 




75 


K 


0.63 






a 


U 


¥> 


734 


56 


1.38 


78 




92 


61 


1.60 






18 


iS 


4a 


312 


39 


0.92 


65 




39 


86 


2.01 






09 


K 




699 


70 


1.19 


65 




11 


123 


2.10 






07 


17 


28 


333 


35 


1.24 


18 




64 


46 


1.62 






32 


18 




126 


13 


8.34 


17 




48 


33 


0.91 






03 


18 


411 


690 


13 


0.27 


54 




11 


90 


1.86 






Oft 


S« 


37 


126 


27 


1.00 


24 




89 


S3 


1.23 






»1 


21 


3S 


3K 


31 


0.88 


38 




08 


33 


0.93 






08 


22 


36 


696 


W 


0.99 


44 




31 


23 


0.61 






OS 


a 


41 


619 


47 


1.13 


70 




69 


53 


1.25 






IT 


24 


36 


139 


19 


0.64 


20 




67 


21 


«.G9 






06 


a 


IB 


788 


32 


1.3S 


35 




47 


14 


0.59 






29 


36 


28 


003 


37 


1.32 


46 




64 


56 


2.00 






£> 


« 


11 


36S 




U.44 


9 




79 


12 


1.06 






09 


.28 




085 


5 


0.66 


10 




10 


15 


1.65 






11 


29 


81 


139 


n 


0.71 


40 




29 


53 


1.70 1 2 




0« 


St 


49 


718 


S6 


0.S3 


76 




53 


105 






12 


91. 


an 


337 


12 


0.69 


23 




14 


28 


1.38 1 2 




10 


S 


39 


3ia 


6 


0.20 


30 




02 


27 


0.92 1 a 




07 


33 


39 


239 


21 


0.72 


32 : i 


10 


43 


1,-I7 2 




07 


U 


39 


611 


21 


0.71 


,: j . 


'l\ •' 


1.6i » ' 


34 


1 


s 






ever in pu 
cerebro-Bi 
yBeotory. 
I. rem men 


11C[<] 

.pern 


tltutio 


rlVi 

Si. 


fever, i 


Qfantum 









Tabia No. ^— Continued. 
1891. 



WlXD. 


TlPHOIS. 




Dl±BBH<IiI*f 


HlLABIAL.t 


No. 


Population. 


».. 


Bate 

per 1000. 


No. 


Ba 
perl 


S^ 


N»- pe^' 


m. 


K„. 


.i?\a,. 




36.827 


16 


0.34 


19 




41 


35 


63 




0,04 




Sa,7S6 


15 


1.68 


U 




7S 


19 


68 






D& 




Si. 724 


33 


1,67 


26 




76 


26 


19 






15 




SS,0B8 


17 


0.61 


31 




04 


38 


86 






06- 




4Z.9IU 


64 


1.49 


83 




98 


80- 1 


86 






» 




4S,85S 


71 


1.48 


T3 




48 


128 3 


62 






IS 




47. 4M 


«G 


0.74 


BT 




11 


8T 1 


84 






03: 




38,223 


39 


i.oa 


66 


1 


44 


E« ) 


47 






03 




48.236 


X 


1.39 


83 




98 


80 1 


86 






02 


It 


49.701 


ET 


1.19 


116 




33 


96 1 


81 






06 


11 


89,SBS 


W 


0.85 


44 




10 


43 I 


08 






15 


13 


66.457 


57 


1.01 


79 




40 


45 


80 


10 




IK 


15 


#,0S8 


42 


1.00 


79 




96 


69 1 


47 






06 


14 


45.«1T 


W 


2.38 


107 




38 


66 1 


44 






IS 


IE 


4».MU 


lea 


2.18 


96 




93 


107 2 


16 






16 


16 


6i.ei» 


167 


2.72 


146 




3C 


\B 3 


17 






Itf 


IT 


a».SB9 


TO 


2.55 


64 




80 


46 1 


51 






27 


18 


3T.617 


30 


o.ss 


18 




48 


38 


88 






05 


1» 


G1.3S1 


47 


0.90 


T9 




74 


76 I 


46 






66 


» 


IS. Til 


■3 


2.06 


36 




32 


47 I 


64 






10 


a 


SS.999 


GC 


1.63 


8S 




ST 


37 1 


91 






06 


ffi 


38, IDE 

43,6»4 


55 

91 


1.4E 
2.08 


64 
CO 




42 
68 


66 1 

66 1 


71 

49 








a 






14 


a 


87.797 


90 


0.T9 


39 




77 


17 


46 






13 


as 


27.060 


38 


1.40 


48 




78 


21 


8ft 






IS 


% 


3J.4(t8 


35 


1.08 


49 




.61 


63 1 


96 






13 


37 


13,086 


16 


1.23 


33 




.46 


32 1 


69 






15 


SS 


10,865 


4 


0.S7 


31 




.93 


16 1 


47 






0» 


» 


34. «3 


38 


0.81 


44 




.27 


88 3 


64 






12 


80 


59.483 


53 


0.B9 


SI 




.86 


1S8 2 


32 






10 


31 


ar.sjo 


IS 


0.66 


42 




.64 


40 1 


46 






IZ 


39 


33,898 


83' 


0.94 


96 




TT 


33 


68 






06 


3:1 


83.Tia 


36 


1.07 


53 




67 


63 1 


51 






IS 


31 


8r.7% 


32 


0.85 


98 




60 


53 1 


40 


10 




2G 


[C 


Ssa 


therla. 


ever in pu 


110 Id 


BtltQt 


|e 


563] 
fever, measle 
hoiera iDriinlu 


r 









Table No. «_ Concluded. 
1892. 



[Deatbe from typhoid fever tn public InstltDtionB, 810.] 
* iDoludeB dlpfitherlB, oerBbro-epiDBl teyer. MBrlet fever, mewlee. 
i Inolndee diarrbosa, dreeDtery, oholera mocbus, cholera Iniuitum. 
I Includes Intermittent, remittent, pernialous maJarlolteverB. 



Table No. 3— Population. Deaths utid Itates jwr 1,000 of 
Population, by Assumed Districts, for 1890, 1891, 1892. 

BOUNDARIES OF ASSUMED DISTRICTS. 



Dist. 


North. 


South, 


East. 


West. 


J 


PuUorlOQ 


Bivec 


Late 


State 















Division 










u™>.... 




















River 








Wells .... 


































^ 








Rive 










Western 














1 


Ohurohroad 






Clark 
































J. 






River 


May 

Robey 

Kedzle 


































^ 






Blver 


Cen-er 










inn 












' 


Division 


CB.&Q, Ej- 


Roboy 


W;h 


















Center 










ishland 














, 


C..B.1Q. By 




r.&M. canal 


Centfr 






iahlan 1 














































Ij 


12th 


16th 


Lake 


Rive 
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Tabh No. 3— Continued. 



BOUNDARIES OF 8CB-D1BTR1CTS. 



Table No. -^—Continued. 



Population, Deaths and Rates per 1000 during 1890. 







Typhoid. 


BCUSMATIO. 


— 


M^*«*.. 


DiBT. 


POPtlLinOH. 


DeatHs 


per 1000. 


Death* 


Bates 
per 1000. 


Deaths 


KBten 
per 1000. 


Deaths 


Kates 
per 1000. 


I 


4E.a» 


U 


.76 


33 


.73 


23 


.51 


3 


.07 


2 


mwo 


m 


1 


00 


175 




44 


109 


.80 


g 




06 


3 


SB. MM 
11, GOO 


GS 

7 


' 


53 
03 


58 




23 


" 


.43 






17 


6 


vt.m 


IBS 


1 


13 


115 




23 


368 


1.63 


16 




009 


6 


1B,«0 


11 




61 


16 




88 


38 


1.66 






OS 


7 


1*8.00(1 


IS 




38 


187 




93 


100 


.68 


11 




07 


8 


183,800 


93 




57 


20B 


1 


37 


394 


I. SO 






03 




M.500 
30.500 


10 




33 
3S 


14 




31 


19 


.40 
.83 








10 






10 


11 


71.500 


35 




3S 


56 




78 


37 


.63 






07 


13 


66.500 


87 




56 


101 


1 


52 


137 


1.91 






07 


13 


91.000 


)9 




54 


133 


I 


46 


160 


1.76 






099 


11 


65.B00 


37 




19 


SO 




90 


59 


1.06 






11 


15 


37,600 


IB 




66 


29 


1 


06 


34 


1.23 






n 


U 


18,000 
3S,00« 


68 




56 


93 




97 


9 
160 


.56 








17 






01 


18 


M,600 


33 




56 


56 


1 


33 


54 


1.33 






07 


19 


3t,000 


37 




77 


41 


1 


17 


90 


2.58 






11 


20 


10,600 


1 




09 


30 


3 


38 


19 


l.Bt 






OT 


31 


SS,GOO 


13 




a 


33 


1 


16 


46 


1.68 






07 


as 


at.wo 


IS 




63 


SO 


1 


72 


TJ 


3.38 






17 


13 


18,E00 


9 




48 


41 


3 


22 


58 


3.14 






11 


S4 


39.000 


31 




54 


43 


1 


08 


S3 


.86' 






IS 


25 


90,000 


36 




39 


IDE 


' 


17 


1S6 


1.60 






OS 



Table No. 3— Continued. 
Population, Deaths and Rates per 1000 daring 1891. 







Xiphoid. 


MlASVlTIC. 


D[&BBR<B1I.. 


„,^^. 


Dmt, 


POPULiTIOB. 


!>»"..„'?■ 


^. 


Denths 


p5"». 


Deaths 


Bates 
per 1000. 


Dsaths 


Bates 
per 1000. 


1 


5a.2» 


36 


ra" 


67 


1.07 


36 


.47 


6 


.09 


2 


i3a.i»« 


SSS I 


7G 


178 


1.39 


131 




94 


18 




09 


S 


43. Me 


43 1 


OO 


S3 


1.95 


S6 




85 






IB 


i 


iiaw 


U 1 


07 


30 


1.64 


S 




66 






18 


s 


rn.aw 


349 1 


ss 


43C 


3.33 


»1 




Ot 


3t 




11 


6 


3J.S1KI 


30 


«8 


19 


.64 


24 




81 






•3 


7 


1B8.7KI 


123 


78 


334 


1.47 


129 




81 


17 




11 


-s 


188.™ 


17S 


93 


368 


1.96 


160 




41 






OS 


I 


46,B«I 


16 


33 


16 


.38 


16 




33 






04 


10 


31. aw 


IB 


58 


SV 


1.35 


22 




71 






OS 


u 


8S.7TO 


47 


67 


92 


.86 


47 




57 






IB 


la 


70.600 


89 1 


37 


UE 


1.49 


85 




31 






1* 


JS 


IOO.fiOO 


-81 


Bl 


191 


1.90 


248 




43 






*» 


14 


6S;7« 


ei 


77 


61 


.78 


J8 




11 






14 


M 


SUTOO 


26 


SI 


61 


1.61 


41 




39 






B 


-IS 


9t.m 


8 


40 


» 


1.41 


e 




30 






2E 


17 


m.m 


«6 


31 


301 


L90 


161 




63 






«1 


18 


43;7W 


SS 1 


29 


91 


2.18 


53 




88 






06 


19 


3T.50« 


46 1 


23 


68 


1.53 


G7 




79 






n 




12.000 
82.690 


16 1 
11 


S3 

46 


23 
43 


L83 
1.39 


13 
7S 




•8 
31 








31 






IE 


32 


36, 7« 


34 


«7 


76 


3.10 


99 




76 






88 


39 


29.610 


13 


66 


4« 


l.K 


89 




80 






IS 


34 


44,300 


20 


60 


t» 


1.66 


80 




81 






U 


at 


9a,soo 


SI 


87 


1.(7 


1.7S 


LIS 




33 






M 



Table No. -?— Continued. 



Population, Deaths and Rates per 1000 during 1892. 







■»„„». 


HUBIIAIIC. 


DlABBH<U. 


Halabui^ 


DlST. 


FOPUI.ATI0N. 


Deaths 


Eat«B 
per lOUO. 


DeaiJiB 


Rates 


Dsathe 


Ba 

pec 


a. 


DeatbB 


Bates 
pec loeo. 




o.CKia 


34 


056 


20 


0.43 


31 




34 








m.m 


146 




09 


176 


1.31 


166 




16 




0.04 




a.m 


4G 




96 


71 


1.51 


46 




98 




0,09 




18.000 


IE 




15 


13 


l.OO 


6 




38 




O.OS 




308. wo 


W 




09 


373 


1.81 


318 




81 




1.04 




»,0«» 


19 




48 


17 


0.43 


33 




80 




O.IO 




170 


600 


142 




83 


184 


1.08 


118 




66 


IE 


9,09 




314 


000 


1J9 




84 


22S 


l.tl 


m 




60, 




o.oa 




18 


eoo 


e 




10 


10 


0.21 


16 




33 




,0,02 


10 


93 


000 


17 




68 


32 


1.00 


34 




75 




0.08- 


11 


06 


ooo 


68 




71 


92 


0.96 


39 




41 




0.04 


12 


71 


GOO 


92 




34 


129 


1.73 


137 




84 




0,04 


18 


110 


000 


72 




«6 


m 


1.47 


257 




16 


10 


ft.Oft 


U 


76 


000 


69 




78 


116 


1.61 


69 




n 




0.08 


15 


36 


000 


- 25 




69 


72 


2.00 


35 




97 




0.2! 


16 


at 


000 


9 




S7 


IS 


0.60 


10 




79 




0.08 


17 


IIT 


ooo 


101 




SU 


116 


0.99 


168 




43 




o.n 


IS 


46 


000 


63 




40 


86 


1.S9 


59 




31 




0,04 


19 


40 


000 


45 




12 


57 


1,42 


106 




65 




0.05 


as 


18 


GOO 


12 




89 


19 


1,41 


17 




96 




0.O7 


SI 


30 


600 


17 




47 


42 


VIS 


77 




11 




o.oe 


32 


42 


m 


23 




64 


71 


1.67 


105 




47 




0.12- 


2S 


2S 


soo 


10 




66 


44 


1.54 


100 




GO 




0.14 


34 


am 


34 




48 


68 


1.37 


73 




63 




0.06 


» 


97, wo 


78 




» 


112 


1,15 


149 




54 




0.03 



Table Xo. 4— iffmod'e Diseases.— Death Rates per 1000 of 
Population per annum— 1890, 1891, 1892. 



Year. 


PupulatiOD. 


Typhoid. 


HlasmUic DtarrhiBAl 


lUlwial. 




1,206. 900 
1.312,000 
l.«S.»00 


l.»0 
l.M 


1.06 1.U 
i.ra i.» 

I.W 1.07 


10 




oil 




10 







Zymotic Diseases: 



Deaths and Death Rates per 1000, by 
Months~18y0. 



MOMTHB. 


Tythoid. 


HUBMATIC. 


DiutBa<BAi,. 


.u.^.^ 


Deathi. 


Rate. 


Deaths. 


Bate. 


Deaths. 


..... 


^^ 


Kate. 




163 

S2 
107 

8G 
US 

72 


0.63 
1.S5 
1.02 
0.4E 
1.81 
1.06 
0.85 
l.H 
0.94 
0.71 
«,«6 

o.n 


110 

lES 
107 
93 

■K 

S3 

110 
lU 


1.S9 
1,30 
1.59 
1.06 
0.92 
0.80 
O.TO 
0.74 
0.91 
0.B8 
1.09 


38 

41 

« 
31 

22 
SS 
571 
S»S 
165 

14 

7 




11 

12 

IS 
9 

10 

10 

8 








41 
31 
21 
22 
84 
« 
95 
64 
E4 
11 
07 




H 




























m 




\» 




m 








l.OOS 


1,00 


1.283 


l.Ofi 


1,437 






131 












^ 



















Table No. 4— Concluded. 



Zymotic Diseases : 



Deaths a,nd Death Rates per 1000, by 
Months~1891. 



Months. 


Typhoid. 


HUBMITIC. 


DllBBHIElI,. 


HlLABIlL. 


Deaths. 


Bate. 


Deaths. 


Bate. 


Deaths. 


Rate. 


deaths 


Bate. 


-rannarr 


ST 
«1 

19« 
408 
167 
800 
183 
198 

I 

186 


O.M 

I.2S 

3.71 
\M 

1,82 
I.G5 
1.80 
I.S6 
l.M 


m 

m 
m 

171 

13G 
IM 

m 

185 
20G 
204 


1.6« 
1.77 
1.96 

l.£6 
1.55 
1.23 

».96 
1.16 
1.31) 
1.68 

I.S6 


« 
186 

66 
6g 

4T6 
416 
238 
36 

S8 


16 


9 
16 
IS 

28 
7 

14 
8 
12 

10 








28 
41 
SB 

60 
Si 
S2 

78 

8« 
34 




















































I.B97 


l.M 


2.023 


1.53 


l.OSO 






MS 














jj 



















Zymotic Diseases: 



Deaths and Death Rates per 1000, by 
Months— 1892. 



HoNiaa. 


Typhoid. 


MUSHATIO. 


DUBBHCUIi. 


HUABUI. 


Deaths. 


Rate. 


Deaths. 


Bate. 


Deaths. 


BaM. 


Deaths 


R»te. 


Jaanarv 


Sll 
187 

76 
66 
70 
56 

ai 

17B 
138 
13 

67 
47 


1.56 

0.47 

0.46 
1.76 
1.4S 

0.77 

0.S9 


aifi 

160 
174 
138 
1S7 
98 
10* 
97 
98 
164 
198 
843 


1.83 
1.36 
1.46 
1.16 
1.16 
0.82 

e.ss 

1.S7 
1.60 

t.M 


61 
8(1 
14 
36 
4« 
114 
616 
43E 
3ftl 

U 
17 


042 


9 
9 
10 
21 
IS 


007 






17 
12 
30 

83 
95 
30 
62 
70 
67 
31 
14 


007 




007 








008 
























006 












1.189 


1.04 


1.804 


1.86 


1,641 






139 



























Table No. 5— Precipitation Data, Chicago, 1871-1892, 
inclusive. 









Maximum 


Stobmb.* 


im—HONTH. 


ass. 


days. 


dallj- 


Dale. 


'5r' 


Duration 
minmes. 


[nohea per 
hour. 


January ] 


1 13 


1. 


1.20 


13 


1.2V 


24- 
24- 








1.4G 

2.66 
S.TO 
8.M 
5.U 


16 
12 


0.78 

a.« 

1.05 

8.67 
















10 

26 

S 

3 


2.11 

i.as 

3.67 
1.57 


34- 
34- 
24-0 

24- 








June ] 






Jul 


3.52 

(1,74 
1.88 

3.M 


9 

S 

Record 
broken br 

u 

10 


1.S7 
0.73 
0.63 
1.41 
1.24 

a.5« 








8e tember 










Ootober 


ID 


1.41 
a.GO 


34- 

ai- 


















36.61 





































Stobhb.* 


im— HomcK. 


i^h^. 


day*. 


TiXV 


Date. 


3r 


Duration 
hours and 
minutes. 


Sate 


J n 




7 
9 


o.as 

0.42 

1.B8 










Fabtuaty 


3 


34 












.; 


\:S 


a4- 








A rIL. 


3 
3 
3 

a 

) 


OS 
34 
43 
09 
S9 
43 
36 
06 

as 


11 
9 
10 

11 
13 

10 


0.71 
0.96 
1.31 
1.14 
0,89 
2.70 
0.43 

0.04 














































» 


a. 70 


«-. 












































111 





























•Tbeaa oolnmns inolode aU stormbwhoBe rate ot Mlwaa sreater than ana inab per 
honr, and those also the amount of whose fall was sreater than onelnohtn the reootded 
<lar.vli!.:liP.H.tollF.]L 



^. 



Table No. jT— Continued. 





inches. 


Number o( 




Stosus.* 


1B73-MONTH. 


daily 

amouBt in 

Inohen. 


Dale. 


A„of.,„, 

iQcbea. 


Duration 

hours und 


hour. 


January 


2.66 
o.« 

0.8S 
6.311 


1* 

13 


0.81 
0.33 

o.ae 










February 




















April 1 


11 


IS 

3.3E 

1.90 


It 
it 






May { 


7.20 


16 


3.33 








1.44 

1.68 

3. S3 
2.43 

4.« 


6 
IS 
10 

12 


0.S7 
1.36 
O.&B 
l.Bl 
1,73 
O.H 
1.31 






' 


t.S5 


34- 










2S 


1.44 


84- 




















13 


I.IS 
1.11 


24! 






























86.41 


139 



























Tolalraln- 


Number of 

days. 




Stoemb.' 


18T4-MOHTK. 


dally 


Dale 


3r 


Duration 
minutes. 


""&' 




l.M 
3.1s 

3.07 

3,35 
3.16 

'■» 

3.83 
0,63 


14 
10 


0,57 

1,46 

1.46 

3,19 
1.3S 

1,50 

o!3l 






















=• 


,... 


34- 




















« 


1.45 


34- 










31 

28 


2,00 


24- 
34- 






































3«,63 


1,35 

























• Tbeee columns include all storms whose rate ol tall was greater tban one Inch per 
hour, and also those the amount of whose tntl was KreaCer than one Inch in the reM>rded 
d»y.¥lK.rIlP.M.tollP.M, 





Inohos. 


Kumberor 
days. 




B,.^S^3^3^^ 


1875— MoSTH. 


dallr 


Date. 


Amount of 


Duration, 
houra and 
mlDUteg. 


Bate 
Inoher per 


Januar 


0.96 
1.99 
t.43 
2.32 
3.S* 
G.17 


H 
16 
18 


0.58 
O.K 
0.38 

MO 










-PebruarT 








































Ju., { 


15 
29 


I.S8 

iS 

1.22 
3.44 

1.19 


24- 

24- 
24- 

24- 

24- 

24- 








7.K 


16 


S.2D 








A St 


3.29 
4.39 
4.32 
0.75 
8.62 


11 

IS 
10 
13 


1.23 

1.49 
0.35 

0.6S 






































38.06 


169 



























Total rain- 


Number Of 
days. 




Btobbb.* 


im-aovTU. 


dally 


Date 


'E-r 


sis" 


l»gper 


Jwinary 


3.23 
3.90 
4,04 

3.11 


11 

10 

IB 
17 
11 


1.63 

1.67 
l.Sl 
0.79 

1.91 
1.83 


18 

16 
13 


1.51 

l.U 
1.34 






Februar 


















16 


i„ 


«- 








August [ 


30 
13 


V.bi 


0-35 
21-0 

24- 


1.50 




1.20. 
0.48 


9 
16 


0.44 
0.93 
0.14 












































1 





















-Jar, Viz.: llP.U.toll !■. M. 



Table No. 5— Continued. 





'££■ 


Number 0* 
dayB. 




STOMfS.* 


18T7-KOHTH. 


doily 


Date 


iDohae. 


DnrBtion 


"^S" 


Januar 


1.91 
5, ST 

6.W 
3.98 
S.06 


3 

■i» 
IS 

au 

10 
Vi 


1.02 
D.06 
0,91 

o.es 

O.JS 
2.6B 
1.17 
1.26 




















































36 

2 

.! 

38 
19 

18 


2.B8 

0.84 

1:S 

2.19 

l.fiO 
1.02 


3f- 

H: 

24- 
B4. 


















2.02 
C.51 
6.08 
3.7S 


IB 

IS 


2.GS 

1.02 






















.1.1.1 


1« 



























lotalraln- 

.SK. 


Number Of 
days. 




Stosmb.* 


ISTS-MOSTH. 


Inobes. 


Date. 


'rsr 


DnraUon 
hours and 
jninuteB. 


■"S" 


Jannwy 


1.31 

3,12 
4.59 


IS 

16 
16 


0.T3 

1.50 
1.66 






















28 


1:S 

1.16 


31- 

St 




April } 








(i.OU 


12 
K 


0.87 










18 

3i 
16 


4.14 

IS 

O.M 


14- 

24- 

24- 

0-08 
24- 




AuBUSt [ 








5.17 
D.83 
2.58 


17 
21 


1.41 
fl.09 


6.90 




























4J.W. 


1!5 

























ercater than iinelDCliiii fhe r 



Table No. J— Ck>ntinued. 





'sr 


Number Of 




8T0S318.* 


ISre-MONTH. 


inches. 


Date. 


'sr 


DnratlOQ. 

hours and 
mmuteii. 


-£- 




l.« 

1.9S 
8,89 

S.lg 

..» 


17 

10 
10 
12 


0.86 
0.87 
































35 
21 


1.3<i 

a.52 

1.03 


21- 
BJ- 
21- 












"« \ 








1.18 

2.72 
<.93 
2.47 


12 
10 
12 


::: 

1.4.1 
l.M 
1.10 
















28 


l.EO 


24- 
24- 
24- 


















80.71 


HI 

























JannaiT 

Febroarr.... 

Haiob- 

April 

Kay 

JulF 

September- ■ 

October. 

November... 
Deoembor.. . . 



•The»ect)fur 



or^.l 



Table No. .7 — Continued. 





'•"K- 


Number of 
days. 




StoBms.* 


ISSl-KOHTH. 




DaM. 


Amoaat of 

inches. 


Duration 
houra and 


Leg,. 


January 


0.87 
5.98 

1.84 

1.8B 

■ 6.93 


1« 
20 

10 
IS 


1.34 

1.04 
0.66 
0.68 

a.6T 
















" 






1.04 


84- 


















Jane -j 


6 
31 


I. IS 

1.89 


24- 
31- 








4.31 

1.34 

6.89 


10 

13 
17 


I.St 
0.30 
1.10 










IB 
14 

11 


1.08 

LIE 
1.00 

S.1S 


34- 

24- 
24- 

34- 

' 24- 












B.97 


IS 
IS 


3.3S 














44.18 


ITS 



























iiiahes. 


Numberof 

days. 




8TOW4B.* 


19S2-MONIB. 


amount in 


Date, 


(all In 
iQOhea. 


Duration 
houri and 
minutes. 


Eftte 
ln.he«^per 


Januat 


2.24 
S.43 
6.72 


13 
20 
17 


1.3S 
1.43 
1.5S 












28 
9 
27 

i 


1.35 
1.43 

IS 

fl'.SS 


24- 
24- 
24- 

24- 

0-13 
24- 




March 




April ] 






May J 


E,sa 


19 


1.77 








5.71 


20 


1.92 




















3.43 

4.96 
0,91 

1.48 


14 

18 
8 

17 


I.«9 
1.17 






23 


■■" 


24- 




8e tember 




t ber 


• 


1.15 


2(. 






























41.34 


190 





















IIP. M. to 11 P. M. 



Table No. 5— Continued. 





iDohes. 


Number of 
dftjB. 




BTOBtlB.* 


Un-MOMTH. 


UQOUDt in 


Date. 


Inobei. 


mlDUtee. 


'-£"' 




*.7* 
0.43 
3.73 
7.83 
fi.61 


19 
17 
16 
U 
18 
U 


1.60 
l.M 
0.18 
1.38 
2.37 
1.31) 












18 
6 


1.94 

1.83 


24- 

24- 














9 
13 


3.30 

0.64 
1.20 


24- 

It 




J-- \ 


8.S4 




B,I3 


13 


1.77 










1.31 
1.86 


8 
19 


1.06 
0.68 
l.W 




September 










26 


1.33 
1.94 

8.39 


24- 
24- 

34- 










5.2S 
1.69 


10 
15 


3.39 
0.6a 




D«B ba 
















16.86 


1S8 



























«Sl!" 


Number of 




BTOsua.* 


<U84-HOHTH. 


aagmum 

amount in 
InoheB. 


Date. 


*sr' 


nuratioQ 
boure and 


'"B" 


JannwT 


1.S9 
3.27 
6.1t 
3.06 
1.G3 

3.n 

3.71 

3.60 
3.39 

3.69 
1.80 


20 

14 
12 
11 
13 

9 

13 

13 


0.39 
1.13 
3.36 
1.74 
0.68 
0.64 
1.4« 
1.37 
1.V9 
1.S9 
0.87 












13 
25 
15 


1.13 
3.36 


24- 
34- 


















" 


.63 


»- 










27 


1.27 
1,09 


31- 
M- 






































34.61 


164 

























' Tlieae columns Include all atorms whose r 
bour, and also those Ibe amount of whoae fall w 
day, viz.: 11 P. H. to 11 P. H. 



Table No. 5~Contiiiued. 





«!;.■■ 


S:;? 




SlOBMS.* 


leSS-HONTE. 


Inohas. 


Dat«. 


Amoimt of 
inohes. 


D«r»Uon 
bours KDd 
mlnntea. 


■„K.., 

hour. 


Januat 


3.18 

2.01 
S.OT 
4.W 

e.30 


la 

16 

11 

18 
U 

18 


i.a* 

0.99 

o.ao 

1.71 

i.as 

3.44 
































17 

as 
s 


1.71 
1.23 


34-« 
34-0 

'A. 








j™. 1 


D.W 




11.38 


16 
IG 


O.SS 
6.19 




^ , 


2&S 
23 
84 
8 
19 


8.00 
l.EK 


K 

at-o 

24-0 




AoKUBt j 








2.97 

a.3s 

3.3& 


IS 
K 
IS 


1.6B 
2.W 
1.17 

i.a» 














8 


i.ai 


24- 






«.S7 


ITS 



























fnohee. 


Number Of 
daja. 




SrOBMB.* 


1886-MONTH. 


amount io 

iDOheB. 


Date. 


Amount of 
tall In 
tnoheB. 


Duration 

hours and 
minutes. 


'""E»" 


Janoar 


3.66 

1.61 
1.79 
1,29 
1,00 
0.94 
1.S3 
3.38 
6.93 


33 

16 

14 

10 
11 


0.71 
0.63 
0.64 
0.43 
0.62 
0.58 

1.3J 

2.11 




















Maroh„ 




















































29 
19 


1.10 

IS 


24- 
24- 




September | 






Ootober 


1.43 

1.66 
1.76 


13 


0,74 
0,W 




































26.77 


165 

























.; 11P.M. toUP. M. 



Table JVo. 5— ContiiiQed. 





iBOhOB. 


H^b^o. 




STOBHa.* 


I8B7--HOHTH. 


™Xb.'" 


Date. 


AmouDtol 


DaraUon 
hours and 
mlnatea. 


-£.- 


Januar 


8.18 
6.10 


IS 
19 


l.SS 
1.S3 


S3 

8 
17 


1.88 

I.IS 
1.02 


34- 
34- 




».br»«. ) 






0.89 

<I.4S 
I.SS 

1.05 
3. 35 
4.03 

2.41 


13 

la 

13 
15 


0.48 

0.19 
0.70 

0.45 

1.33 
0.88 
O.SC 


























30 


.78 


»« 










n 


I.W 


S*- 

24- 




September 






' ,g„j(,g^ 












3 


l.M 


34- 










39.13 


i«e 



























inoneB. 


Number or 

days. 




Sroun.* 


ISSB-HOHTH. 


dallr 


Date. 


ar 


Slfi" 


"Sr 


Januar 


1.66 

z 

2.13 
6.22 

3.10 
0.98 

2.89 


22 
12 
18 

20 
10 

12 
11 


o.n 

0.76 
1.01 

0.90 

2.43 
0.97 
1,29 

0.45 

1.10 

0.98 




















March 




















- 1 


i 


1.14 
ll4C 


31- 


2.48 


Juir \ 


li 


s 


J4-0 

if 


1.98 
























8 


1.10 


34-fl 




















M.Se 


166 

























z.; 11 P. U. to 11 P.M. 



Table No. 5— Continued. 





TotnlralD- 
iQohee. 


-a;jf°' 




8TOBM«.. 


WMB-MeHTH. 


"ES'..- 


Date. 


Amonnto 

Inlibes. 


DuratlOD. 
honra and 
mluut«8. 


hour. 


January 


1.M 

1.13 

5.3R 
1.93 
9.6C 


13 

9 
IS 
19 


o.w 

».44 
».9S 
1.03 
1.42 
0.88 

i.n 




























A ri] 












13 


1.83 


34- 








/ 


i 


if 


i 


n 
























B..39 

1.83 
3.» 
1.9t 


8 
M 

IE 


o.is 
o.m 

1.1T 
0.96 






' 


■>' 


34-0 










' 


I0> 


34-0 




















94. 9G 


IM 



























Total rain- 
taJlln 
inches. 


Number ot 
daya. 




Stobms.* 


isoo—HomrB. 


"XZ^ 


Date. 


sr 


Duration 


Bate 


Xatuir 


2.98 
3.43 
3.W 
3.SB 
5.13 


18 
19 
19 


it.U 
0.63 
0.60 
0.9« 
3.60 








































«•' { 


34 
21 


3.60 
1.03 

il 

1.16 


84- 






».57 


17 


1,03 
I.S1 


24-0 




Jniy 


S:S 


Au 11 t 


3.GS 

4.30 
I.G9 
1.35 


la 

19 

13 
13 


1.47 
0.9S 
1.16 

0.47 










26 


1.16 


34- 






























33-69 


m 














1 







* Tbese columne include all storms whose re 
hour.i.ad also tboBe tbeOmountot whose fall v 
<Uy,v<z.: UF.ILteUr.H. 



T&bh No. 5— ConcluiJed. 





■'"Si's,'"- 

Inches. 


».g„., 




Btobub.* 


1891-Month. 


■=t 


Dftte. 


Araaunt of 
toll In 
InoksB. 


DurfttloB 
houre and 
minates. 


Dat«. 

tooheaear 
honr. 


-January 


1.99 
1.95 
2,13 
3.U 
2.09 
2.42 
2.47 


K 
14 
22 

IS 

14 
14 


1.86. 


1 


l.St 


14-0 




Fob 






0.68 

S.B4 
0.V9 
1.38 
1.03 












9 


1.48 


34-0 




















»;. 


I.J6 


34-* 

if 




AnenM [ 


1.E3 


86 t«mber 


0.32 
0.116 
S,83 
1.32 


6 
7 
21 
14 




















O.SI 

*.(6 
































26.M 


m 



























iQohes. 


NUMBBB 




Htowm.' 


lS»--HOItIH. 


i 


i 


"Kffi.'" 


Date. 


'Hi" 


Duration 
bouts and 
minates. 


■"S" 


Janwary 


1.99 

2,21 
1.17 

6.77 


16 
20 
10 

3S 

28 




0.E7 
0.43 
0.69 

1.08 
3.04 










Febroarr 
































6 
33 


1.86 


24- 

34- 
34- 




June ] 








2.23 
1.85 

1.64 
2.«B 
l.SS 


13 
ti 

7 

18 


s 


0.4S 
0.83 
0.67 
1.4S 
0.85 


































































36.56 

































TABnLATION OP 

(1871- 

At Chicago^ 



Moj.™. 


im. 


"«■ 


»». 


-*■ 


187G. 


«,. 


1877. 


1878. 


\m. 


1880. 


1881. 


Jiuiiian 
F«brwu 
Harob. 
Awfl... 
May.... 
Jnne... 
JnlT.... 


7. 


S 


13 

66 
» 

9* 

e« 

53 
•1 
H 
B8 
62 
« 




6S 

08 

IS 
9* 
G9 

6& 
M 
23 




47 
S» 
23 
3» 
U 
<M 

es 
ss 

43 
61 
41 


3 


47 
£1 
16 

67 
D» 
35 
E3 
15 
76 
U 

ts 

6S 




M 
99 
43 
33 
64 

IS 
39 
39 

33 
76 
63 




33 
90 
04 

86 
96 
11 

66 
74 
30 
35 
48 


I 

3 

1 

3 
3 
3 

6 

a 


91 

06 
37 
43 
81 
04 
98 
06 
03 
51 
08 
76 


1 
3 

1 
5 

3 


31 

39 

33 
03 
09 

99 
17 
SS 


a 

3 
3 

5 

3 
2 


64 

37 
93 

89 
IB 
68 
16 
18 
',3 
93 
47 


S 


63 
91 

36 

97 

07 

25 
19 
87 
11 




87 
9S 
» 
U 
86- 
95 
31 


Ootober 

DBoembor 


84 

8» 

BT 


Tola, 


Is. 


35 


61 




07 


Sd 


« 


81 


. 




66 


36 


48 


« 


01 


" 


96 


30 


71 


37 


82 


" 


IS 
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COMMENTS AND DEDUCTIONS. 



Any discussion of the sanitary condition of Chicago must take 
into account the character of its population in connection with 
its mortality statistics. The general health in relation to pre- 
ventable diseases may index the sanitary care exercised by the 
authorities and by the citizens; but the healthfulness of the site 
will be most directly indicated by those born to the soil. 

Not over one-third of the present population is autochthonous, 
or born on the soil, and one-half has actually come to the city 
since 1880 or within twelve years. The incoming population is 
in large proportion of a virile type and of an age when the 
death rate is at a minimum. The proportion of old people is 
small and the proportion of children is rapidly increasing aa is 
to be expected from the character and age of the adult popula- 
tion. This of itself promises a large increase of population in 
the next decade, even though the influx of adults should fall off. 
If the conditions were every way favorable — a healthful site, 
needful public works and proper sanitary care — the death rate 
should be phenomenally low, touch lower than it is and very 
much lower in comparison with older cities. The large ratio of 
deaths from preventable diseases and especially the death-rate 
among children, who may be assumed as native to the situation, 
are uot reassuring. 

Although the death rate as a whole is not high as compared 
to many other cities, there is no comfort in this fact after the 
attending circumstances are considered. 

The site of Chicago is the bed of an old bay of Lake Michigan, 
when the lake stood some thirty feet higher and discharged 
from the head of the bay, near Summit, down the valley of the 
Des Plaines and Illinois rivers. The bay was in crescent shape, 
swinging from Eose Hill on the north southwesterly through 
Jefferson and Cicero to Riverside, thence sweeping around to the 
head of the Blue Island ridge and toward the Calumet on the 
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south. The shore was marked by a beach o! sand and gravel, 
which extends northerly as the west ridge at Evanston and 
southerly behind Pullman and, with some breaks, sweeps easterly 
into Indiana. The horns of this crescent are eighteen milea 
apart and the depth is eight miles. To the north and west the 
ground rises in a series of clay ridges, between which the streams 
trend southward, as the North Branch, the Des Plaines and Salt 
Creek; while to the south are heights of clay which separate the 
Chicago basin from "the Sag." Generally the outlying clays are' 
unmodified drift, not covered to any considerable depth with 
soil. 

The bed of the old bay, however, is a plain composed of a 
softer and less homogeneous clay, and much of its area was less 
than ten feet above the present lake level, while that bordering 
the Chicago river and branches was practically at high water, 
and generally was covered with a considerable depth of mucky 
soil. In front of the crescent is a shore strip from one to three, 
miles wide, the clay lying at the lake level or below and covered 
with sandy and peaty soil, old sand-pits and wind-blown ridges- 
from the modern lake. Extending from the shore inland oppo- 
site the middle of the crescent and about the river and branches 
is the site of the actual city. Some ninety per cent, of the- 
population is on an area of 64 square miles, included within a 
radius of six miles. 

The street grade of the city is established at 14 feet above 
the low lake level of 1847, and alai^ proportion of the central 
and most populous area has been raised to this level. The pro- 
cess is still going on and up to a recent date, almost anything 
was deemed suitable for filling. To the west and south of 
Jackson Park are many miles of low ground, scarcely above 
high lake, occasionally flooded from land water, many feet in 
depth of porous soil, which it is proposed to render more hab- 
itable by pumping the ground water down below the lake level. . 

It will be perceived, therefore, that much of this densely in- 
habited area is over a porous stratum of mucky soil, fine sand 
and miscellaneous filling, varying in depth from five to twenty 
feet. The growth to the northwest, west and southwest is over 
territory more favorable, while to the south the conditions are 
much worse. Near the shore to the north, in Lake View, the 
porous stratum is of considerable depth. 



43 

To the extent that this area is of considerable depth and the 
aarface unprotected, the conditions are favorable to soil satura- 
tion by communal filth, with all the sanitary ills attendant 
thereon. These conditioue are characteristic of a large propor- 
tion of the popalous area. The aewere are necessarily of low 
grade over the central area and deposits occur in the mains, 
cleansed only by storm flashing or occasionally by the city 
sewer department. 

The river system — originally sta^ant bayous flushed only by 
rain or melting snow — has been developed into a harbor, con- 
sisting of the main channel and slips, which, with a length of 
over twenty-four miles meander through the populous area. 
This harbor is the cess-pool for nearly all the sewage of the 
city, and is without circulation, except ,by artificial means or 
when flood waters sweep its contents lakeward. 

The contribution to the sewers from the public water supply is 
12,000 to 15,000 feet per minute and to the North Branch from 
the conduit about the same, or an aggregate of 25,000 to 
30,000 cubic feet per minute, so that the canal pumping station 
must be kept in efficient operation to even take care of what 
comes to the river in dry weather when there is no land water, 
and to prevent the contents from reaching the lake in its frequent 
and irregular oscillations. It \s apparent that the sewage is so 
large a proportion of the volume pumped at Bridgeport that 
the dilution is without significance, and that the circulation 
largely substitutes new sewage rather than a supply of lake 
water. It is also apparent that the pumps may fail even to 
remove the volume contributed by the water supply and the 
FuUerton condnit, and at their best they are insufiicient to 
cope with any considerable additional volume from rain or 
melting enow. 

The following memorandum in regard to the volume pumped 
from January 1, 1887, to September 30, 1892, is furnished by 
the Engineering Department of the Sanitary District. Since 
October, 1892, the volume has been much less— the monthly 
readings showing an average of not more than 26,000 cubic- 
feet per minute. 
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Of the total population of 1,438,000 it is estimated that 
1,194,500 sewer directly to the river system, 185,500 directly to- 
the lake along the city front and 58,000 are outside the sewerage 
area. Many industries characteristic of Ghica^ are enormous 
producers of organic waste, as stock-yards, rendering houses,, 
distilleries, breweries, glucose works, etc. From chemical analysis 
and other data, it is inferred that the total sewage product is 
equivalent to an ordinary city of three million people, judging- 
by Eastern and foreign standards. Nearly all these special indus- 
tries are adjacent to the river system, so that the proportion of 
filth tributary thereto is larger than is indicated by the above- 
figures as to population. 

The North Branch, between Fullerton avenue and its junction- 
with the main river, some 4.8 miles, including theOgden canal, 
receives the sewage of a population of about 345,500 and that of 
many special industries. Circulation is produced by means of the 
Fullerton ave. conduit through which is introduced from 14,000' 
to 16,000 cubic feet per minuue of lake water, thus changing 
its contents in about eighty hours and sending the sametotfae- 
junction with the main river, there to join the fiow drawn 
through the main river and South Branch to the canal by the- 
pumping station at Bridgeport. 

The main river and South Branch extend from the Lake to- 
Bridgeport, 5.3 miles with 4.2 miles of adjacent slips, and the- 
population directly tributary is about 577,500 with fewer 
special industries than on the North Branch. 

The nominal capacity of the canal pumping station is 60,000- 
cnbic feet per minute. In the last five years it has exceeded 50,- 
000 feet for a few months only, and has generally ranged from 
35,C00 to 45,000 feet, though for several months of the past 
year, the volume did not exceed 30,000 to 35,000 feet per 
minute. There have been several interruptions for repairs and 
changes of weeks and months duration, with the canal only 
taking a gravity flow, which in the iast three years of extra- 
ordinary low lake has not exceeded 10,000 to 15,000 cubic feet 
per minute. If the station was operated continuously at its 
normal capacity, it would change the contents of the main< 
river and South Branch every 24 hours. 
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There are tributary to the North Branch above Fullerton ave., 
and to the west and south forks of the South Branch a popula- 
tion of about 271,500 with an enormous development of special 
industries adjacent to the South fork. The areas, a^regating 
some 9.5 miles of channel and slip excavated for harbor pur- 
pores, are without circulation. 

The large sewaire product which reacheu the uncirculated areas 
in dry weather is practically spent in those parts of the river 
system. This is fully evidenced by the phenomenal ebullition of 
gases and the enormous deposits of sludge, more largely from 
the decomposing solution than by direct sedimentation of solids. 
In the areas circulated the sewage is much spent in warm 
weather and the ebullition of gases and deposits of sludge are 
only less characteristic. Indeed, this must be apparent, consid- 
ering the known rapidity with which certain constituents of 
sewage break up with a favoring temperature. The chemical 
analyses made at Bridgeport by the State Board of Health 
are confirmatory of the advanced stage of decomposition and 
would seem to indicate that, in some seasons of the year, the 
undecomposed organic product going into the canal is but 25 
to 30 per cent of the total sewage production of the city, the re- 
mainder being dissipated as gases or thrown down as sludge and 
going lakeward. A thorough examination of the river system 
does not render this estimate improbable. 

In flood time all sewdge goes to the lake and periodical freshets 
also remove the sludge accumulations, except from the quietest 
areas. It is a significant fact that one of the large sewei-s of 
Chicago, serving a district but partly paved, shows a higher 
proportion of oi^anic matter when flushed by heavy rain than 
in the dry-weather flow. What the result would be with a storm 
continuing for two or three days, or with extraordinary precip- 
itation, or on a different type of district, data have not been 
obtained to show. But when the city is taking a rain-bath — 
washing down roofs, cleansing streets, fluishing catch basins and 
sewers and leaching out all the noisome accumulations of filth 
while drenching areas and back lot«— it must be concluded that 
flood waters from the urban areas are highly charged. The 
condition in flood time is not ao patent owing to less time for 
offensive decomposition, but even in the recent extraordinary 
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June, 1892, freshet, when 700,000 cubic feet per minute was 
going out of the Chicago river, the presence of Bewage was suf- 
ficiently evident to eye and nose. 

No more than an assumption can be made as to the ultimate 
destination of Chicago sewage, but considering all the condi- 
tions and circumstances throughout the year, (and the data are 
far from conclusive) it may be inferred that the equivalent of 
one-third of the total amount of undecomposed sewage product 
goes out by the canal, one-third finds its way to the lake and 
the other third is dissipated as gases of decomposition through- 
out the atmosphere of the city. Any chauge in these figures 
ie likely to decrease the proportion lakeward and increase that 
spent in polluting the city atmosphere. 

The public water supply of Chicago is taken from Lake 
Michigan and the records of the State Boaed of Health show 
that, except for some hardness, it is normally an unobjectionable 
water. It is, therefore, only as it is affected by pollution that 
it may be considered as an agency conducive to zymotic disease. 

Referring to Map No. 8 the main arteries ot the water supply 
are shown: The Lake View intake at the north opposite, the 
25th ward; the shore inlet, opposite the 24th ward; the two- 
mile tunnel, also opposite the 2ith ward; the Hyde Park tun- 
nel opposite the 3i!rd ward and near Jackson Park; the four- 
mile tunnel opposite the 1st ward. 

The water obtained at the Lake View intake supplies in gen- 
eral the region north of Fiillerton or Lincoln Park, as indicated 
by the size and arrangement ot the water pipes. Until during 
the summer of 1892, the water was taken from the lake at a 
point about 2.000 feet from the shore line, and was admitted 
throufih iron pipes on the bottom of the lake. Since that time 
it has been admitted to a tunnel at a point about one mile 
from the shore. This tunnel is now being extended and when 
completed the supply will be taken from a point two miles from 
shoie. The 2,000 ft. point is the only one pertinent hei-e, ex- 
cept for the latter pait of 1892. 

The shore inlet has at times been considered a questionable 
source of water supply. It has been in general use during the 
whole period covered by this investigation, being out of service 
but a short time. During 1890 and 1891 the waiter was taken 
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from a point about 1,500 feet from shore during 1892 from a 
point on the break-water about three-quarters of a mile from 
shore. Both poiats of intake are about one mile north of 
the mouth of the Chicago river. The percentage of the total 
supply taken from this iulet is not known. The region supplied 
with the water taken from this inlet ie, of course, a matter of 
great interest. It cannot be discussed separately from the sup- 
ply by the two-mile tunnel, but will be considered in connection 
with the discussion of the distribution ot the water supply. 

The iwo-mile tunnel takes water from a point on the lake 
two miles from shore and from the mouth ot the Chica^ river, 
known generally as the "two-mile crib." At this point twO' 
water-supply tunnels originate, one five (5) feet and the other 
seven (7) feet in internal diameter. Both reach, the shore at 
Chicago avenue close to the termination of the Shore Inlet. 
The 5-ft. tunnel terminates here, but the 7-ft. tunnel continues 
across the city, as shown on the map. and terminates at the- 
pumping station at Ashland avenue and Twenty-second street. 
On its course it is tapped by the pumping station at Dee 
Plaines and Harrison streets. In general, the water from th^ 
two-mile tunnel, combined with the shore inlet water, supplies 
all of the region between Fullerton avenne on the north and 
Thirty-ninth street on the south, aa indicated by the size and 
ari'angement of water-pipes. 

The Hyde Park tunnel water supply is obtained from a point 
about <>,000 feet from shore and about three miles from the 
mouth of the Calumet river. The region generally supplied 
therefrom is that part of the city south ot Thirty-ninth street. 

The four-mile tunnel is not discussed in this connection, since 
it was not a factor during the period under consideration. 

The water supply has been distributed from five places: 

1, Lake View pumping station, supplying the region north 
of Fullerton avenue. Particular attention is called to this fact 
in connection with the distribution of death rate in this region, 
account being taken of the fact that the water was drawn from 
a point only 2,000 feet from the shore most of the time. The 
death rate from typhoid fever is especially high in the regioa 
t^ns supplied. 
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2. North Side pumping station, located at Chicago avenue oo 
the lake shore, and supplying the region in which it is central, 
and south of Fullerton avenue. Diagram Nu. 1 shows on an 
enlarged scale the arrangement of water intakes and distrib- 
uting pipes at this station. It shows that the Shore inlet con- 
nects quite directly with the pumping engines on Pearson street. 
It is quite apparent also that the 7-ft. tunnel to the two-mile 
crib connects directly with the West side pumping station. 
It shows, too, that both these sources of supply connect iodi- 
rectly with the engines facing Tower place, and that the 5-ft. 
tunnel to the two-mile crib connects directly therewith. It is evi- 
dent, further, that the Shore inlet water must be mainly dis- 
tributed from this pumping station, diluted somewhat by water 
from the 5-ft. tunnel. Further, it is hardly possible that any 
of the Shore inlet water goes toward the West side. It must be 
concluded, then, that this pumping station distributed the Shore 
inlet water. It remains to fix the boundaries of the re^on this 
supplied. 

In the winter of 1886-87, Engineer Thomas T. Johnston, to 
whom the Secretary is indebted for the information here given, 
directed a pressure survey of the water-supply system of the 
city between Fullerton avenue and 39th street. The results of 
this survey demonstrated that this pumping station at that 
time supplied the reRioD south of FuHerton avenue and east of 
the North branch of the Chicago river; also to some extent the 
business district Just south of the main river, but none of the 
region west of the North branch. Six months later the pumps 
facing Pearson street, adding from 20 to 30 per cent, to the 
water supply, were put in action.* The additional water sup- 
ply thus pumped went mainly through pipes leading directly to 
this region just west of the NoVth branch. It follows then that 
the region supplied from this station embraced the area east of 
the river covered by the 20th, 21st, 22nd, 23d and 24th wards, 
and in addition all or large parts of the 14th, 15tfa, 16th and 
17th wards. No changes or additions have been made to the 
pumping plants of the city that could materially affect this 
distribution of the supply. 

' Mr. JobnstoD was at that time and a abeeiineDtlr connected with this pumpins station 
.t„_ I,. J .t...,ii,„. . — 1._ *,r obaervaticn. 
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The area thus defined and supplied is that in which there has 
been an exceBs of deaths, due to typhoid fever. 

3. Des Plaines street pumping station— located as shown on 
the map, and which had only one pump in operation, supply- 
ing a region central to itself, but of no great area. The exact 
area is immaterial, for the same water is supplied from the 
pumping station next to be described, and the combined area 
supplied can be quite definitely defined. 

4. West Side pumping station — located at Ashland avenue 
and Twenty-second street. In conjunction with the lies Plaines 
street pumping station, it has distributed all the water coming 
through the 7-foot tunnel from the two-mile crib, shown on 
Diagram No. 1. All this water is, nearly to a certainty, derived 
from the two-mile tunnel, and this water supplies all the region 
between Thirty-ninth and Fullerton avenue, except the region 
supphed from the North Side pumping station. It is possible, 
too, that some small quantity of this water has gone south of 
Thirty-ninth street. 

5. Hyde Park pumping station — located on the lake shore 
just below Jackson Park. The source of supply is evident on 
the map, likewise the area supplied, which is south of Thirty- 
ninth street. As already stated, it may be that an immaterial 
quantity of water crosses Thirty-ninth street towards the 
south. 

It is a patent fact that the water supply of Chicago is at 
times badly polluted and is at all times regarded with suspi- 
cion. The general nature of the pollution is well understood 
and is sufficiently indicated in the preceding descriptions of 
the sewage and sewerage of the city, and of the sources and dis- 
tribution of the water supply. 

But there are other factors than an impure water supply in 
the abnormally high death rate of Chicago. To air pollution 
due to noxious emanations from decomposing stagnant sewage 
there must be added both aii' and soil pollution from the 
enormous industrial filth producers, acting irresponsibly and 
without proper police control; from stables for cattle and horses 
not properly constructed, nor sewered nor cared for; from garb- 
age, offal and refuse accumulated in alleys and upon premises — 
too frequently in the poorer wards; from surface privies without 
adequate sewer conections: from lots and areas below the street 
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level, with houses built over filthy pools or on t^ouad saturated 
after every rainfalT; from uncleaned, uupaved, unditched streets 
and alleys; from impropei' street and lot filling; from unsewered 
and more or less densely-populated areas and from many simi- 
lar sources. 

Some of these conditions are within the control of the private 
citizen and individual householder, but all are dirertly within 
the scope and purview of the municipal authorities whose pa,ra~ 
mount duty is the protection of the public health. These should 
exercise fully the police power in control of the great filth pro- 
duere and in securing rigid sanitary conditions about premises 
and establishments, including efficient plumbing and sewer con- 
nections. 

They should clean the city and keep it clean and stop tlie 
perpetual tearing up of streets and excavations for buildings in 
the hot season. 

They should operate the Bridgeport pumping station to its 
full capacity and increase and maintain the same at the full 
capacity of the caiial, or not less than 80,000 cubic feet per 
minute, so as to cii'culate the river more freely and to keep its 
contents from the lake. 

They should extend the pavements and adopt more generally' 
a style of construction such as will shed water quickly and pre- 
vent saturation of the permeable tilling beneath ; remove porous 
material from areas subject to filth saturation ; fill lota to grade 
with suitable material and stop burying mucky soil underneath; 
make the ditches efficient in the sparsely settled or unsewered 
districts and drain out all bogs and ponds. 

They should push tunnel extensions so as to bring a purer 
off-shore water supply into active service and copious use. 

They should adopt some means for circulating the Southfork, 
however primitive and inefficient it may prove. 

Finally they may take the Sanitary Exhibit of the Illinois 
Statk Board op Health as an index of the conditions which 
nry out for remedy— as a graphic presentation of the chief causes 
of undue loss of life and coincident impairment oE the working 
force and value of the population of the World's Pair city. 
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